

WHAT IS CLAIMED IS: 



1. 



A method for transferring data over an external transmission medium, the 



5 



method comprising: 

receiving a plurahty of transfer requests; 



building a chain of transfer objects, wherein each transfer object corresponds to 
one of the plurality of transfer requests; and 

performing the request of each transform object in the chain of transfer objects 
sequentially. 



2. The method of claim 1, wherein the building the chain of transfer objects 
comprises; 

creating a plurality of transfer objects; 

attaching a user callback function to zero or more of the plurality of transfer 
15 objects; and 

linking the plurality of transfer objects together sequentially. 

3. The method of claim 2, wherein said creating the plurality of transfer 
objects comprises: 

20 allocating memory for each of the plurality of transfer objects; 

populating each of the plurality of transfer objects with transfer information, 
wherein the transfer information comprises one or more transfer types; 

allocating memory for a plurality of request block objects, wherein each of the 
plurality of request block objects corresponds to one of the plurality of transfer objects, 
25 wherein each of the request block objects is comprised in a corresponding one of the 
transfer objects, and wherein each of the request block objects provides an operating 
system-independent and bus-independent interface which encapsulates operating system- 
dependent and bus-dependent data; and 
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populating each of the plurality of request blocks with operating system- 
dependent and bus-dependent information related to a request of a corresponding transfer 
object. 



5 4. The method of claim 3, wherein the one or more transfer types comprise 

one or more of a read transfer, a write transfer, a single point transfer, a block transfer, a 
synchronous transfer, an asynchronous transfer, a random read transfer, or a random write 
transfer. 



10 5. The method of claim 1, wherein the performing the request of each 

transform object in the chain of transfer objects sequentially reduces passive/dispatch 
level transitions. 



6. The method of claim 1, wherein the performing the request of each 
15 transform object in the chain of transfer objects sequentially reduces user/kemel mode 
transitions. 



7. The method of claim 1, wherein the performing the request of each 
transform object in the chain of transfer objects sequentially comprises performing a 

20 request of a current transfer object; 

wherein said performing the request of the current transfer object is executed on a 
first thread at passive level if the current transfer object is the first transfer object in the 
chain; and 

wherein said performing the request of the current transfer object is executed on a 
25 system thread at kemel-dispatch level if the current transfer object is not the first transfer 
object in the chain. 

8. The method of claim 7, wherein the performing the request of the current 
transform object further comprises: 
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executing a static callback function to return control to the current transfer object 
on the system thread at kernel dispatch level; 

executing a first callback function of the current transfer object to complete the 
request on the system thread at kernel dispatch level; 
5 executing the first callback function of the current transfer object to set an event 

on the system thread at kemel dispatch level, wherein the event signals completion of the 
request; 

determining if there is a user callback function attached to the current transfer 
object; and 

10 executing the user callback function on the system thread at kemel dispatch level 

if there is a user callback function attached to the current transfer object. 



9. The method of claim 8, 

wherein said performing the request of the first transfer object on the first thread 
15 at passive level comprises performing the request of the first transfer object on the first 
thread at kernel-passive level. 

10. The method of claim 8, 

wherein said performing the request of the first transfer object on the first thread 
20 at passive level comprises performing the request of the first transfer object on the first 
thread at user-passive level. 

1 1 . The method of claim 8, further comprising: 

a last transfer object in the chain calling a wait function on the first thread after 
25 the performing the request of the first transfer object in the chain of transfer objects, 
wherein the calling the wait function on the first thread puts the first thread into a sleep 
mode; 
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wherein the first thread is awakened from the sleep mode in response to d) the 
current transfer object setting an event on the system thread at kernel dispatch level, 
wherein the event signals completion of the request; and 

wherein the current transfer object is the last transfer object in the chain; 

5 

12. The method of claim 1, 

wherein said extemal transmission medium comprises an IEEE 1394 bus, wherein 
said IEEE 1394 bus is implemented in accordance with an IEEE 1394 protocol 
specification. 

10 

1 3 . The method of claim 1 , 

wherein said extemal transmission medium comprises a Universal Serial Bus 
(USB) bus. 

15 14. The method of claim 1 , 

wherein said extemal transmission medium uses the Ethemet protocol. 

15. A system for transferring data, the system comprising: 
a host system including a processor and memory, wherein the memory stores data 
20 and driver software,. and wherein the processor is operable to execute the driver software; 
an extemal commimications medium; and 

a device, wherein the device is coupled to the host system through the extemal 
transmission medium; 

wherein the driver software is executable to receive a plurality of transfer 
25 ^ requests, build a chain of transfer objects, and submit the chain of transfer objects for 
execution by the host system; 

wherein each of the plurality of transfer objects corresponds to one of the plurality 
of transfer requests, and wherein each of the transfer objects is operable to perform a 
request to read from or write to the device; and 
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wherein the host system is operable to perform the request of each transfer object 
in the chain of transfer objects sequentially, wherein the request of the first transfer object 
in the chain of transfer objects is executed on a thread at passive level, and wherein the 
requests of subsequent transfer objects in the chain of transfer objects are executed on one 
5 or more system threads at kernel-dispatch level. 

1 6. The system of claim 15, 

wherein each of the plurality of transfer objects comprises: 

transfer information, wherein the transfer information includes one or 
more transfer types; 

a request block object, wherein the request block object provides an 
operating system-independent and bus-independent interface which encapsulates 
operating system-dependent and bus-dependent data related to a request of a 
corresponding transfer object, and wherein the request block object implements the 
external communications medium protocol in an operating system specific data structure; 
a link which is operable to provide access to another transfer object; 
an intrinsic callback function; and 
a static callback function; 

17. The system of claim 16, 

wherein one or more of the plurality of transfer objects each further comprises a 
user callback function. 

1 8 . The system of claim 1 5 , 

25 wherein the software being executable to build a chain of transfer objects includes 

the software being executable to: 

allocate memory for each of the pluraUty of transfer objects; 
populate each of the plurality of transfer objects with transfer information which 
comprises one or more transfer types; 
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allocate memory for a plurality of request blocks, wherein each of the plurality of 
request blocks corresponds to one of the plurality of transfer objects, and wherein each of 
the request blocks is comprised in a corresponding one of the transfer objects, wherein 
each of the request block objects provides an operating system- and bus-independent 
interface which encapsulates operating system- and bus-dependent data; 

populate each of the pliu*ality of request blocks with operating system- and bus- 
dependent information relating to the request of the transfer object; 

attach a user callback function to zero or more of the plurality of transfer objects; 

and 

chain the plurality of transfer objects together sequentially. 

19. The system of claim 15, 

wherein the host system being operable to perform the request of each transform 
object in the chain of transfer objects sequentially comprises the host system being 
operable to perform a request of a current transfer object on a first thread at passive level 
if the current transfer object is the first transfer object in the chain; and perform the 
request of the current transfer object on a system thread at kernel-dispatch level if the 
current transfer object is not the first transfer object in the chain. 

20. The system of claim 19, wherein the host system being operable to 
perform the request of the current transfer object fiirther comprises the host system being 
operable to: 

execute a static callback function to return control to the current transfer object on 
the system thread at kernel dispatch level; 

execute the intrinsic callback function of the current transfer object to complete 
the request on the system thread at kernel dispatch level; 

execute the intrinsic callback function of the current transfer object to set an event 
on the system thread at kernel dispatch level, wherein the event signals completion of the 
request; 
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determine if there is a user callback function attached to the current transfer 

object; 

execute the user callback function of the current transfer object on the system 
thread at kernel dispatch level if there is a user callback function attached to the current 
5 transfer object; and 



2 1 . The system of claim 1 9, 

wherein the host system being operable to perform the request of the first transfer 
object on the first thread at passive level comprises the host system being operable to 
10 perform the request of the first transfer object on the first thread at kernel-passive level. 



22. The system of claim 19, 

wherein the host system being operable to perform the request of the first transfer 
object on the first thread at passive level comprises the host system being operable to 
15 perform the request of the first transfer object on the first thread at user-passive level. 

23. The system of claim 19, 

wherein the host system is further operable to execute a wait function of a last 
transfer object in the chain on the first thread after the performing the request of the first 
20 transfer object in the chain of transfer objects, wherein the executing the wait function of 
the last transfer object in the chain on the first thread puts the first thread into a sleep 
mode; and 

wherein the first thread is awakened from the sleep mode in response to d) 
executing the intrinsic callback function of the current transfer object to set an event on 
25 the system thread at kernel dispatch level, wherein the event signals completion of the 
request, and wherein the current transfer object is the last transfer object in the chain. 



24. The system of claim 15, 

wherein the host system comprises a computer system. 
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25. The system of claim 15, wherein the one or more transfer types comprise 
one or more of a read transfer, a write transfer, a single point transfer, a block transfer, a 
synchronous transfer, an asynchronous transfer, a random read transfer, or a random write 
transfer. 

26. The system of claim 15, 

wherein said external transmission medium comprises an IEEE 1394 bus, and 
wherein said IEEE 1394 bus is implemented in accordance with an IEEE 1394 protocol 
specification. 

27. The system of claim 15, 

wherein said extemal transmission medium comprises a Universal Serial Bus 
(USB) bus. 

28 . The system of claim 1 5 , 

wherein said extemal transmission medium uses the Ethernet protocol. 

29. The system of claim 15, 

wherein the driver software comprises data acquisition driver software, and 
wherein the device comprises a data acquisition device. 

30. The system of claim 15, fixrther comprising a toolbox stored in the 
memory of the host computer, wherein the toolbox is operable to provide a generic 
interface to manage communications between drivers. 

31. A transfer object, wherein the transfer object is configurable to encapsulate 
data transfer-related functionality to provide a generic interface for transmission of data 
over a variety of extemal transmission media and protocols, comprising: 
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transfer information, wherein the transfer information includes one or 
more transfer types; 

a request block object, wherein the request block object provides an 
operating system-independent and bus-independent interface which encapsulates 
operating system-dependent and bus-dependent data related to a data transfer request, and 
wherein the request block object implements the external transmission medium protocol 
in an operating system specific data structure; 

a link which is operable to provide access to another transfer object, 
wherein the link provides a mechanism for chaining transfer objects together; 

an intrinsic callback function which is operable to execute a transaction to 
complete the data transfer request, and which is further operable to set an event signaling 
completion of the data transfer request; and 

a static callback function; 

32. The transfer object of claim 3 1 , further comprising: 

a user callback function, wherein the user callback function is operable to execute 
a user-specified task after the data transfer request of the transfer object has been 
executed. 

33. The transfer object of claim 31, wherein the one or more transfer types 
comprise one or more of a read transfer, a write transfer, a single point transfer, a block 
transfer, a synchronous transfer, an asynchronous transfer, a random read transfer, or a 
random write transfer. 
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